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Chapter 3 
 
3 MATERIALS AND METHODS 
 
3.1 Materials and Chemicals 
The materials that used in the experiment such as: 
a) Diesel 
b) Ordinary water / distilled water 
c) Triton x-100 
d) Sorbitan monooleate,NF,(Span 80),  
e) Polysorbate 60,NF, (Tween 60),  
f) Polysorbate 80,NF, (Tween 80) 
 
3.2 Apparatus 
The apparatus used in the experiment such as : 
a) Mechanical  agitator 
b) Burette 
c) Pipette 
d) Beaker  
 
3.3 Raw Materials 
The fuel utilized for this research is PETRONAS commercial diesel and the oxygenate is 
hydrogen peroxide. In order to create stable emulsion of oxygenated diesel, surfactant or emulsifier 
is required. The emulsifiers or surfactants used in the oxygenated diesel preparation are Triton x-
100 Sorbitan monooleate,NF,(Span 80), Polysorbate 60,NF, (Tween 60), Polysorbate 80,NF, 
(Tween 80). Carboxyl methyl cellulose (CMC) and sodium hexametaphosphate (SHMP) are also 
added to secure the oxygen content of hydrogen peroxide and stabilize the emulsion. 
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3.4 Experimental Procedure 
Triton x-100, Sorbitan monooleate,NF,(Span 80), Polysorbate 80,NF, (Tween 80)  are the 
surfactants that we used in this experiment. The reason these surfactants is used because to reduce 
the interfacial tension between the diesel and water. First for all, to prepare the emulsion is by 
adding continuous phase (water with stabilizer) little by little to the dispersed phase (oil) in a plastic 
beaker (250 ml). The emulsions were prepared at room temperature with standard three-blade 
propeller at mixing speed of 2000 rpm at room temperature (28-30 C) 0.  wt%,1.  wt %, 2.0 wt%  
of emulsifier (Span 80, Triton X-100 and Tween 80) was added into the dispersed phase (oil) and 
mixed for five minutes to achieve homogenous. Water (continuous phase) is then added slowly to 
the solution and mixed for ten minutes. Repeat the sample procedure respectively for different 
concentration of emulsifier, which is 0.5 wt% , 1.5 wt% and 2.0 wt% with same ratio of water to 
oil. The samples started with 20-80% ratio of W/O emulsion as tabulated in table 1 below: 
 
Table 4- Weight percentage (wt% concentration) for emulsifiers 
Emulsifiers Weight percentage, wt% 
(concentration) 
 
Span-80 
0.5 
1.5 
2.0 
 
Triton X-100 
0.5 
1.5 
2.0 
 
Tween 80 
0.5 
1.5 
2.0 
 
For the next ratio of water to oil is change to 10-90% and the same procedure is repeated for 5-95% 
W/O ratio. We check the sample using filter paper either the sample in W/O  or O/W emulsion. 
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Figure 3-1 Emulsion of diesel by adding surfactants solution (Omar , 2011) 
               
3.5 Characterization and study the effects of surfactants on diesel-water emulsion 
 
3.5.1 Brook field’s test 
Brookfield's state-of-the-art laboratory offers a variety of viscosity, texture analysis and 
powder flow testing services. Detailed test results include equipment and measurement system 
description, measurement data which includes appropriate tables and graphs, and any 
recommendations pertinent to your specific material and associated method (Brookfield 
Engineering, 2005). Brook field is to measure the viscosity, revolution per minute (RPM), sheer 
rate, and sheer stress. 
 
3.5.2 Tensiometer’s test 
Tensiometers are used in research, development and quality control for the study of surfaces and 
interfaces. Primarily developed for the measurement of contact angles and surface free energy, they 
are also capable of determining surface tension, interfacial tension, and also surface tension 
(Shirmohammadi.A, 1993). 
